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Synopsis
Early in the COVID-19 pandemic, when spring began to make itself felt, photos
showed New Yorkers enjoying the outdoors, while properly socially distanced, by
sitting on the grass in a square lattice of circles. But the planners should have
consulted a mathematician for the design, because significantly more people (over
15% more) could enjoy the same area safely if the circles were closer packed into
a hexagonal lattice.
Keywords: COVID-19, social distancing, square lattice, hexagonal lattice.
Photos show New Yorkers enjoying the spring of 2020 outdoors, while still
rigorously observing social distancing, by sitting in an array of circles (Figure
1). But the planners should have consulted a mathematician first, because a
better design would let significantly more people enjoy the same area.

Figure 1: Social distancing circles in New York City in the spring of 2020 [1]. Photo by
Aaron Asis, used with the permission of Aaron Asis.
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If families in circles of radius r must be separated by a social distance of at
least d, the problem reduces to how best to pack a plane area with disjoint
circles of radius s = r + d2 . The New Yorkers placed their circles in a square
lattice (Figure 2A), thus taking up an area of 4s2 per family. Interleaving
the rows of circles instead into a hexagonal lattice like a honeycomb (Figure
2B) would not compromise the social distancing, yet√would take up an area
2
√ per family, more efficient by a ratio of 4 3 = 1.1547: over 15%
of only 6s
6
3
more people could safely enjoy the same area.

Figure 2: Social distancing with a square lattice (A) and a hexagonal lattice (B).
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